12 United States Patent
Ooki

US007406167B2

US 7,406,167 B2
Jul. 29, 2008

(10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

(%)

(21)
(22)

(63)

(30)

Jan.

(1)

(52)
(58)

EXCHANGE SYSTEM AND METHOD USING
ICONS FOR CONTROLLING
COMMUNICATIONS BETWEEN PLURALITY
OF TERMINALS

Inventor: Yasuomi Ooki, Kanagawa (IP)

Assignee: NEC Infrontia Corporation, Kanagawa
(JP)

Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 154(b) by 931 days.

Notice:

Appl. No.: 10/341,458

Filed: Jan. 14, 2003

Prior Publication Data

US 2003/0133562 Al Jul. 17, 2003

Foreign Application Priority Data
17, 2002 (JP) 2002-008840

Int. CI.
H04M 3/00 (2006.01)
HO04M 5/00 (2006.01)

US.CL ..., 379/242;3°79/247, 379/265.09

Field of Classification Search ................. 379/242,
3779/265.09, 297, 247, 706/45;, 370/352;
715/744; "709/202; 455/566

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5471,525 A * 11/1995 Domotoetal. ............. 379/247
6,014,135 A * 1/2000 Fernandes ................... 715/744
6,052,461 A * 4/2000 Lam ......cocoovvviiiininnnn... 379/297
6,240,405 B1* 5/2001 Suzuki ...........coi. 706/45
6,393,307 B1* 5/2002 Kim ....ccoeviiiinnininn... 455/566
6,675,194 B1* 1/2004 Pinard etal. ................ 709/202
6,778,661 B1* 8/2004 Yumoto etal. ......... 379/265.09
6,934,277 B1* 8/2005 Werveetal. ................ 370/352
FOREIGN PATENT DOCUMENTS

JP H09-062632 A 3/1997

JP H11-259393 A 9/1999

JP 2000-278725 A 10/2000

* cited by examiner

Primary Examiner—Thjuan K Addy
(74) Attorney, Agent, or Firm—Sughrue Mion, PLLC

(57) ABSTRACT

The present invention provides an exchange system which
makes 1t possible to control connection and disconnection
between terminals by an operation method which can be
intuitively recognized. The exchange system includes display
means for displaying icons of various terminals on screens of
the terminals, detection means for detecting association
between the 1cons performed on the screens of the terminals,
and control means for controlling connection and disconnec-
tion between the terminals and/or connection and disconnec-
tion between an exchange apparatus and the terminals
depending on the contents of the association.

32 Claims, 23 Drawing Sheets

410




US 7,406,167 B2

Sheet 1 of 23

Jul. 29, 2008

U.S. Patent

g
TVNING3L

V :NOILYNILS3A
g :30HNO0S
™ 379VL NOLLYWYOANI

NOILOINNOD

Y ‘NOILVYNILS3d V ‘NOILVNILS3d
g -304N0S g -304dN0OS
J0I1LON DONILvAdN 318V.L JO1LON DNILVAdN 318V.1L

NOILYWHOANI NOILOINNOD -GS NOILVINHOANI NOLLOINNQD -4¢5

S s

SS300™d NOILOINNOD #¢S |SNLVEVddV | $S300ud NOILOINNOD ¢Nw .._<Z=>_m.n._._.
JONVHOXA

ISNOJSAY €2

T TVYO HNIODHLNO ¢2S

Vv ‘NOILVYNILS3d
gd -304dN0S
1S3NO03Y NOILOIANNOD 165 LH)

L Ol



INON ‘NOILVNILSA(
g -dJ0dN0S
IANON ‘NOILVYNILS 30

US 7,406,167 B2

bl vV -30dN0OS
- 379V1 NOILLYIWHO4NI
NOILO3INNOD

e,

gl

S INON NOILYNILS3A INON :NOILYNILS3IA
,_m g :304N0S g :304UN0S

3 INON NOILYNILS3A INON ‘NOILLVNILSIA
Z Vv :30HN0S V :304N0S

301LON DNILVAdN J18V.L
NOLLYWYO-NI NOILOANNOD ‘€€S

|SS300Yd NOLLOANNODSIA ZES

I91LON HNILYAdn 319Vl
NOLLVINYOANI NOLLOINNOD ‘€€S

N
TN Svivddy

Jul. 29, 2008

NOILO3INNOOSIA -1ES

SS3AD0Hd NOILOANNODSIA -¢ES

LI

¢ Ol

U.S. Patent



US 7,406,167 B2

Sheet 3 0of 23

Jul. 29, 2008

U.S. Patent

.._<z=>_w_ 31 |

4<Z=>Em_._.

TVNINYEL |
oL

LT

IIIIIIII

JOIAA
ONIAHO04d

4OV 4ddLNI
INIT 3AISLNO




US 7,406,167 B2

F-- - -"=-"-="-"®"="+""="/_/,_es;=,—--rrrr—rmmermeemeee e |
_ !
| “
" 30IA3Q |
| |Lnd1NO 3010A _
i
! _
" _O_.N _
_ 30IA3A |
- || LNdNI 30I0A |
b _
3 m 602 |
S _ _
5 30IA3A LINA TOHLNOD |
" T04.INOD LNdNI _ AV 1dSIq “
e ) goz' | 102 “
S |
A | _ 30IA3A LINN AV1dSIQ | |
= | NOILVY3dO LNdNI VLSAHO-AINOIT |
— | . _
_ 802 _
| _
_ | TVYNINYG3L .“

b ot e o e P e S SEr Wt PO SR G e My GemE Sm GmD S W S —

coL'2oL‘ilolr

U.S. Patent



U.S. Patent Jul. 29, 2008 Sheet 5 of 23 US 7,406,167 B2

FIG.S




US 7,406,167 B2

Sheet 6 of 23

Jul. 29, 2008

U.S. Patent

§




US 7,406,167 B2

Sheet 7 0of 23

Jul. 29, 2008

U.S. Patent

L Ol



U.S. Patent Jul. 29, 2008 Sheet 8 of 23 US 7,406,167 B2

FIG.8
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EXCHANGE SYSTEM AND METHOD USING
ICONS FOR CONTROLLING
COMMUNICATIONS BETWEEN PLURALITY
OF TERMINALS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an exchange system and an
exchange method, and more particularly, to an exchange sys-
tem and an exchange method which connect extension termi-
nals to each other and connect an extension terminal to an
outside terminal.

2. Description of the Related Art

In a conventional telephone exchange and the like, when a
connection change operation (e.g., transier) 1s performed, the
following button operations are required. That 1s, (1) a hold
button 1s depressed, (2) a destination 1s dialed, and (3) a
transier button 1s depressed.

When a function 1s allocated to a button such as a short-cut
key, a function button, and a one-touch button, one function
can be executed by depressing one button once. However, 1n
order to realize this, a user must perform a registration opera-
tion such as short-cut key allocation 1n advance. Since one
button 1s occupied for one function, a large number of buttons
are required, and a long period of time 1s required to search for
a button to which a specific function 1s allocated, or an erro-
neous button 1s depressed. In a television conference system
and the like, the following button operations are required.
That 1s, (1) a button 1s depressed, (2) menu 1 1s selected, and
(3) menu 2 1s selected. A long period of time 1s required to
search for a target function.

In terminals and the like of a conventional telephone
exchange, when a plurality of terminals, outside lines,
devices transmit calls to a terminal and are connected to the
terminal, 1t 1s very difficult for the terminal to recognize all of
these. For this reason, the terminal cannot respond to an
important incoming call.

For example, when incoming calls from a plurality of ter-
minals or outside lines are recerved by a terminal, 1n order for
the terminal to recognize the terminals which transmit the
calls, only pieces of information of one or two of the terminals
or lines are displayed, or an information display of a currently
connected destination 1s concealed by an incoming informa-
tion display. Furthermore, the displayed information 1s dis-
played with characters of telephone numbers, extension num-
bers, names, and types, so that an entire connection relation
cannot be visually understood.

In a conventional telephone exchange and the like, 1n order
to change a connection state between a certain terminal and an
outside line or a device, the terminal must be operated, and the
connection state cannot be easily managed and changed by a
related terminal, a dedicated management terminal, and the
like. A terminal 1s 1maginary posed as the terminal, or a
dedicated function must be mounted on the exchange appa-
ratus.

SUMMARY OF THE INVENTION

The present invention has been made 1n consideration of
the above disadvantages, and has an object to provide an
exchange system and an exchange method which make 1t
possible to control connection and disconnection, and the like
between terminals by an operation method which can be
intuitively recogmized. According to an aspect of the present
invention, there 1s provided an exchange system comprising:
display means for displaying icons of various terminals on
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2

screens of terminals; detection means for detecting associa-
tion between the 1cons performed on the screens of the ter-
minals; and control means for controlling connection and
disconnection between the terminals and/or connection and
disconnection between an exchange apparatus and the termi-
nal depending on the contents of the association.

The exchange system may further comprise: means for
displaying an icon of a destination terminal and an 1con of a
registered terminal on the screens of the terminals; means for
detecting that an association operation between the 1con of
the destination terminal and the 1con of the registered terminal
serving as a second terminal 1s performed on the screen of a
first terminal; and means for generating a call from the first
terminal to the second terminal when the association opera-
tion between the 1icon of the destination terminal and the 1con
of the registered terminal serving as the second terminal 1s
detected.

The exchange system may further comprise: means for
displaying an icon of a destination terminal and an 1con of a
call orniginating terminal on the screens of the terminals;
means for activating the icon of the call originating terminal
displayed on the screen of the second terminal when a call
sent from the first terminal to the second terminal 1s gener-
ated; means for detecting that an association operation
between the icon of the destination terminal and the 1con of
the call originating terminal 1s performed on the screen of the
second terminal; and means for establishing connection
between the first terminal and the second terminal when the
association operation between the icon of the destination
terminal and the icon of the call originating terminal 1s
detected on the screen of the second terminal.

The exchange system may further comprise: means for
displaying the 1con of the destination terminal and an 1con of
a holding terminal on the screens of the terminals; means for
detecting that an association operation between the 1con of
the destination terminal and the 1con of the holding terminal
1s performed on a screen of a certain terminal; and means for
setting the certain terminal 1n a telephone call holding state
when the association operation between the icon of the des-
tination terminal and the icon of the holding terminal 1s
detected on the screen of the certain terminal.

In the exchange system, the icon of the holding terminal
may be increased to a plurality of icons of the holding termi-
nals, and a melody used 1n the holding state may be changed
depending on the icon of the holding terminal associated with
the 1con of the destination terminal.

The exchange system may further comprise: means for
displaying an icon of a destination terminal and an 1con of a
holding terminal on the screens of the terminals; means for
detecting that an association operation between the 1con of
the destination terminal and the 1con of the holding terminal
1s performed on a screen of a certain terminal; and means for
connecting a holding destination terminal and a destination
terminal which 1s communicating with the certain terminal
when the association operation between the 1con of the des-
tination terminal and the icon of the holding terminal 1s
detected on the screen of the certain terminal.

The exchange system may further comprise: means for
displaying an i1con of a destination terminal, an icon of a
seli-terminal, and a graphic connecting the 1con of the desti-
nation terminal and the 1con of the self terminal on the screens
of the terminals; means for detecting that the graphic 1s oper-
ated on a screen of a certain terminal; and means for switching
a telephone call direction between the certain terminal and a
destination terminal with which the certain terminal commu-
nicates when the graphic 1s operated on the screen of the
certain terminal.
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The exchange system may further comprise: means for
displaying ani1con of a call originating terminal and an 1con of
a recording terminal on the screens of the terminals; means
for detecting that an association operation between the 1con of
the call originating terminal and the icon of the recording
terminal 1s performed on a screen of a certain terminal; and
means for recording voice from the call originating terminal
when the association operation between the icon of the call
originating terminal and the 1con of the recording terminal 1s
detected on the screen of the certain terminal.

The exchange system may further comprise: means for
displaying an icon of a call originating terminal and an 1con of
a recording device on the screens of the terminals; means for
detecting that an association operation between the 1con of
the call originating terminal and the icon of the recording
device 1s performed on a screen of a certain terminal; and
means for recording voice from the call originating terminal
when the association operation between the 1con of the call
originating terminal and the icon of the recording device 1s
detected on the screen of the certain terminal.

The exchange system may further comprise: means for
displaying an 1con of a destination terminal and an 1con of a
recording device on the screens of the terminals; means for
detecting that an association operation between the 1con of
the destination terminal and the 1con of the recording device
1s performed on a screen of a certain terminal; and means for
recording voice of telephone conversation between the cer-
tain terminal and the destination terminal with which the
certain terminal communicates when the association opera-
tion between the 1con of the destination terminal and the icon
of the recording device 1s detected on the screen of the certain
terminal.

In the exchange system, the control means may comprise
means for transmitting a connection request message from
the terminals to the exchange apparatus, said connection
request message mcluding a connection request table having,
source information, destination information, and a connec-
tion direction depending on the contents of association
detected by the detection means.

In the exchange system, the exchange apparatus may com-
prise means for updating, on the basis of the contents of the
connection request table included 1n the connection request
message received from the terminals and the contents of a
current connection information table, the contents of the con-
nection information table.

In the exchange system, the exchange apparatus may fur-
ther comprise means for transmitting a connection table
updating notice message including the updated connection
information table to a related terminal.

In the exchange system, each of the terminals may com-
prise means for updating a display of the screen on the basis
ol the connection information table included 1n the connec-
tion table updating notice message received from the
exchange apparatus.

In the exchange system, when a plurality of terminals
receive data of the same contents from the exchange appara-
tus, only a piece of data may be transmuitted from the exchange
apparatus to the extension line.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a first sequence diagram showing an operation of
a media exchange system according to an embodiment of the
present invention;

FI1G. 2 1s a second sequence diagram showing an operation
of the media exchange system according to the embodiment
of the present 1nvention;

FI1G. 3 15 a block diagram showing the internal configura-
tion or the like of an exchange apparatus according to the
embodiment of the present invention;
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FIG. 4 1s a block diagram showing the internal configura-
tion of a terminal according to the embodiment of the present
invention;

FIG. 5 15 a diagram showing the configuration of a screen
displayed by the terminal according to the embodiment of the
present invention;

FIG. 6 1s a diagram of a first screen displayed when two-
sided communication 1s performed by terminals according to
the embodiment of the present invention;

FIG. 7 1s a diagram of a second screen displayed when
two-sided commumnication 1s performed by terminals accord-
ing to the embodiment of the present invention;

FIG. 8 1s a diagram showing a structure of a connection
request table according to the embodiment of the present
imnvention;

FIG. 9 15 a diagram of a third screen displayed when two-
sided communication 1s performed by the terminals accord-
ing to the embodiment of the present invention;

FIG. 10 1s a diagram of a first screen displayed when
transier 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 11 1s a diagram of a second screen displayed when
transfer 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 12 1s a diagram of a third screen displayed when
transfer 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 13 1s a diagram of a fourth screen displayed when
transfer 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 14 1s a diagram of a fifth screen displayed when
transfer 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 15 1s a diagram of a sixth screen displayed when
transfer 1s performed by the terminal according to the
embodiment of the present invention;

FIG. 16 1s a diagram of the first screen displayed when a
connection direction 1s switched by the terminal according to
the embodiment of the present invention;

FIG. 17 1s a diagram of the second screen displayed when
the connection direction 1s switched by the terminal accord-
ing to the embodiment of the present invention;

FIG. 18 1s a diagram of the third screen displayed when the
connection direction 1s switched by the terminal according to
the embodiment of the present invention;

FIG. 19 1s a diagram of the fourth screen displayed when
the connection direction 1s switched by the terminal accord-
ing to the embodiment of the present invention;

FIG. 20 1s a diagram of the first screen displayed when a
message Irom an answerphone 1s transierred by the terminal
according to the embodiment of the present invention;

FIG. 21 1s a diagram of the second screen displayed when
a message from an answerphone 1s transferred by the terminal
according to the embodiment of the present invention;

FIG. 22 1s a diagram of the first screen displayed when
telephone conversation recording 1s performed by the termi-
nal according to the embodiment of the present invention; and

FIG. 23 1s a diagram of the second screen displayed when
a telephone call 1s recorded by the terminal according to the
embodiment of the present invention.

PR.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

According to the present invention, a media exchange
apparatus such as a telephone exchange and a server which
performs connection control between terminals such as tele-
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phones, mobile telephones, personal computers (PC), and
mobile information terminals (PDA) 1s provided. The termi-
nals notice only destination change information of respective
terminals to the exchange apparatus to make 1t possible to
change a destination terminal by an easy operation method
such as a drag-and-drop operation on the terminals, without a
conventional input operation of entering a specific number
designated to each function to a terminal or a plurality of
button operations. In addition, connection information 1s
transmitted from the exchange apparatus to a terminal (or a
remote management device and the like) to make 1t possible to
casily recognize the connection information on the terminal
(or the remote management device and the like).

FIG. 1 1s a conceptual diagram showing a sequence of
connection.

Referring to FIG. 1, a terminal B transmits a connection
request table which describes a request to connect the termi-
nal B to a terminal A to an exchange apparatus 111 (step S21).
Then, the exchange apparatus 111 transmits a signal to a
terminal A (step S22) to check whether a response 1s replied
from the terminal A (step S23). Next, the exchange apparatus
111 performs a connection process to the terminals A and B
(step S24). Finally, the exchange apparatus 111 updates a
current connection information table 14 and transmits the
notice of updating of the connection information table to the
terminal A and B (step S25). A display of the information of
the connection information table 1s updated together with the
information of the connection information table 14. In the
example 1 FIG. 1, the terminal B and the terminal A are
connected to each other by the request from the terminal B.
However, the terminal B may be connected to two or more
terminals, and the two or more terminals except for the ter-
minal B may be connected to each other by the request from

the terminal B.

FIG. 2 1s a conceptual diagram showing a sequence of
disconnection.

The exchange apparatus 111 performs a disconnection pro-
cess to the terminals A and B (step 32). Finally, the exchange
apparatus 111 updates the current connection information
table 14 and transmits the notice of updating of the connection
information table to the terminals A and B (step S33).

FIG. 3 shows the entire configuration of the exchange
apparatus 111 according to this embodiment and terminals
101 to 103 connected to the exchange apparatus 111. The
exchange apparatus 111 1s atelephone exchange, a server, and
the like to control connection of media.

Reference numeral 106 denotes an extension interface;
[.11, an exchange apparatus internal circuit; 105, a CPU {for
entirely controlling the exchange apparatus 111; 104, a
memory for storing a program executed by the CPU 105 and
a current connection information table; 109, an outside line
interface for controlling connection and disconnection
between the terminals 101, 102, and 103 and a public network
line; L12 and L13, outside lines connected to a public net-
work; 110, a storage device 1n which voice data and music
data are stored; 107, a reproducing device for reproducing
voice data and music data stored in the storage device 110;
and 108, a recording device for recording voice from the
terminals 101, 102, and 103, music data sent from the termi-
nals, and the like on the storage device.

It 1s assumed that the extension number of the terminal 101
1s 1017, the extension number of the terminal 102 1s “102,
and the extension number of the terminal 103 1s “103”. It 1s
assumed that a user name using the terminal 101 1s “A”, a user
name using the terminal 102 1s “B”, and a user name using the
terminal 103 1s “C”,
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FIG. 4 shows the internal configurations of the terminals
101, 102, and 103. Reference numeral 202 denotes an exten-
sion 1nterface for performing communication with the
exchange apparatus 111 and other terminals; 204, a CPU {for
controlling whole the terminal; 203, a memory for storing a
program executed by the CPU 204 and destination informa-
tion; 206, an input device such as a mouse, a keyboard, and a
button; and 205, a control device controlling the mnput device
206. Reference numeral 208 denotes a liquid-crystal display
unit for displaying characters and images; and 207, a display
control unit for controlling the liquid-crystal display unit 208.
Reference numeral 209 denotes a voice mput device such as
a microphone; 210, a voice output device such as a loud-
speaker; and 211, a storage device for storing music and
voice.

The number of terminals connected to the exchange appa-
ratus 111 depends on the processing ability of the exchange
apparatus. However, the following description will be made
with respect to a case 1n which the system accommodates
three terminals. An extension line of any type may be used as
an extension line .21 for connecting the exchange apparatus
111 and the terminals 101, 102, and 103. For example, a LAN
or a conventional telephone line may be used. Any terminals
cach having the constituent elements 1n FIG. 4 may be used as
the terminals 101,102, and 103. For example, a telephone set,
a personal computer, or a television set may be used.

In this embodiment, a telephone exchange 1s supposed to
be an exchange apparatus, a personal computer 1s supposed to
be a terminal, and a mouse 1s supposed to be the input device
206. The embodiment will describe cases 1n which a two-
sided communication function, a transfer function, an
answerphone recording function, and a call recording func-
tion which are basic functions of the telephone exchange are
performed. A mouse operation such as clicking, dragging,
and dropping 1s detected by the control device 2035, and sentto
the CPU 204 to be processed.

FIG. 5 shows a configuration of a screen displayed on the
liquid-crystal display unit 208 of the terminal 101, 102, or
103. Reference numerals 401 to 404 denote icons of regis-
tered destinations. FEither of extension and outside line can be
registered as one of destinations. Reference numerals 408 to
410 denote 1cons representing terminals (call originating ter-
minals) generating an incoming call received by the seli-
terminal. Reference numerals 405 and 406 denote 1cons for
displaying terminals of destinations (destination terminals)
for the self-terminal; and 407 denotes an icon representing the
seli-terminal. Reference numeral 411 denotes an 1con repre-
senting a holding sound source; 412 and 413 denote 1cons
representing terminals (holding terminals) which are listen-
ing to the holding sound source represented by the icon 411.
Reference numeral 414 denotes an 1con representing a
recording device; and 415 denotes an icon representing a
terminal (recording terminal) which 1s recording a voice on
the recording device represented by the icon 414. Reference
numeral 416 denotes an 1con representing another recording
device, and 417 denotes an 1con representing a terminal
which 1s recording a voice on the recording device repre-
sented by the icon 416.

In this embodiment, updating of a screen of icons and the
like and operations such as a mouse operation on a screen will
be described for only the terminal 101. A description of
updating and operations of display screens 1n the other termi-
nals 102 and 103 are omitted. Only notations of response
operations, outgoing operations, and the like will be
described with respect to the other terminals 102 and 103.

The two-sided communication will be described first. The
terminal 101 transmuits a signal to the outside line .12 to start
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communication. An initial screen of the liquid-crystal display
unit 208 of the terminal 101 1n this case 1s shown 1n FIG. 6. In
the memory 203 of the terminal, source information (type:
extension, telephone number 101, name A) and destination
information (type: outside line, telephone number X, nameY)
are registered 1 advance. On this screen, the 1icon 401 repre-
senting a registered terminal to be a destination and the 1con
407 representing a selif-terminal are displayed.

A user of the terminal 101 drags and drops the icon 401 of
the registered destination to the 1con 405 of the destination
terminal by using the mouse. At this time, the screen as shown
in FI1G. 7 1s displayed. On the screen as shown 1n FIG. 7, a
unidirectional dotted arrow extending from the 1con 407 rep-
resenting the seli-terminal 101 to the 1con 405 of the destina-
tion terminal 1s displayed. With this display, the terminal 101
shows the user that the terminal 101 1s calling the destination
terminal represented by the 1con 405.

At this time, the CPU 204 of the terminal 101 detects a
mouse operation to decide that the self-terminal 101 1s per-
forming an outgoing operation to a destination (type: outside
line, telephone number X, name Y) registered with the
memory 203, and transmits a “connect request” message
including a connection request tale having the table structure
as shown in FIG. 8 to the exchange apparatus 111. At this
time, source information (type: extension, telephone number
101, name A) 1s stored 1n a column 301 1n FIG. 8, destination
information (type: outside line, telephone number X, nameY)
1s stored 1n a column 302, and a connection direction (both
directions) 1s stored 1n a column 303. When a plurality of
connection requests are transmitted, a plurality of sets of
columns 301 to 303 are formed, and these sets are transmitted
together with the “connection request” message.

The connection request table 1s transmitted to the memory
104 through the extension interface 106. The CPU 105 of the
exchange apparatus 111 compares the connection request
table transmitted to the memory 104 with the current connec-
tion information table stored in the memory 104. The current
connection information table has the table structure as shown
in FIG. 8 like the connection request table. Since the
exchange apparatus 111 has a plurality of current connection
information tables constituted by the sets of columns 301 to
303, the exchange apparatus 111 can recognize connection
states of all the terminals and all the devices. At this time,
there 1s no current connection information table because com-
munication 1s not performed. Theretore, the CPU 105 accepts
a connection request represented by the transmitted connec-
tion request table to execute a connection process. More
specifically, destination information (type: outside line, tele-
phone number X, name Y) of the column 302 1s read. Since
the type 1s the outside line, an 1dle outside line, e.g., 1n this
case, the outside line .12, 1s captured by the external interface
109, and the destination telephone number X 1s dialed.

When the destination responds, the exchange apparatus
111 executes a connection process between the outside line
[.12 and the terminal 101, generates a copy of the transmitted
connection request table as a current connection information
table, and then notices a “connection table updating notice”™
message including the current connection information table
to the terminal 101. The terminal 101 which receives the
current connection information recognizes that a connection
path 1s changed 1nto a state as represented by the transmitted
current connection information table, updates the screen 1n
FIG. 7 into a display screen as shown in FIG. 9, and notifies
the user that two-sided communication 1s established. On the
screen 1n FIG. 9, a bidirectional solid arrow 1s displayed
between the 1con 407 representing the seli-terminal 101 and
the 1con 405 of the destination terminal.
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When a user A performs a telephone conversation ending,
operation such as an operation of depressing an on-hook
button to the terminal 101, the terminal 101 notifies the
exchange apparatus 111 that it 1s desired to end the telephone
conversation. The exchange apparatus 111 executes a discon-
nection process to the outside line .12 and the terminal 101,
writes empty data in the current connection information table,
and notifies the terminal 101 of “connection table updating
notice” message including the current connection informa-
tion table in which the empty data 1s written. The terminal 101
recognizes that the telephone call 1s disconnected because the
received current connection table 1s empty, and the screen in
FIG. 9 1s set back to the screen as shown 1n FIG. 6.

Subsequently, a transter operation will be described below.
That 1s, a call 1s originated from the terminal 102 to the
terminal 101, and a telephone call between the terminal 101
and the terminal 102 1s started. In the middle of the telephone
call, the terminal 101 holds the telephone call and sends a
signal to an outside line (type: outside line, telephone number
Y, name 7)) to start a telephone call. Thereafter, the terminal
102 and the outside line are connected to each other by an
operation of the terminal 101. Here, it 1s assumed that infor-
mation (type: outside line, telephone number Y, name 7)) 1s
stored 1n the memory 203 of the terminal 101 1n advance.

The terminal 102, first, transmits a “connection request”
message representing that the terminal 102 desires to be con-
nected to the terminal 101. Source information (type: exten-
s10m, telephone number 102, name B) 1s stored in the column
301 as shown in FIG. 8 of the connection request table
included 1n the connection request message, destination
information (type: extension, telephone number 101, name
A) 1s stored 1n the column 302, and a connection direction
(both directions) 1s stored 1n the column 303. The exchange
apparatus 111 which recerves the “connection request” mes-
sage notifies the terminal 101 that there 1s a call originated
from the terminal 102 to the terminal 101. When the terminal
101 recerves the notice, the seli-terminal 101 updates the
screen as shown 1n FIG. 6 1nto the screen as shown in FIG. 10
and notifies the user A that the call 1s recerved from the
terminal 102. On the screen in FIG. 10, aunidirectional dotted
arrow extending from the icon 409 representing the terminal
102 which transmits a call to the terminal 101 to the icon 407
representing the seli-terminal 101 1s displayed.

When the user A drags and drops the icon 409 representing,
the terminal 102 to the icon 405 representing the destination
terminal by using the mouse to perform a response operation,
the terminal 101 notifies the exchange apparatus 111 that the
user A recogmzes the incoming call. When the exchange
apparatus 111 which recerves the notice performs a connec-
tion process between the terminal 101 and the terminal 102,
generates a copy of the connection request table recerved
from the terminal 102 as a current connection table, and
transmits a “connection table updating notice” message
including the current connection table to the terminals 101
and 102. The terminal 101 which receives the “connection
table updating notice” message updates the screen as shown
in FIG. 10 1nto a screen as shown 1n FIG. 11 and notifies the
user A that a telephone call 1s established. On the screen in
FIG. 11, a bidirectional solid arrow 1s displayed between the
icon 407 representing the self-terminal 101 and the 1icon 405
representing the destination terminal 102.

Thereatter, the user A drags and drops the icon 405 repre-
senting the terminal 102 to an 1con 413 representing holding
by using the mouse on the screen of the terminal 101 to hold
the telephone call between the terminal 101 and the terminal
102. In this case, the terminal 101 transmits a ‘“‘connection
request” message mcluding a connection request table having
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a table structure as shown 1n FIG. 8 to the exchange apparatus
111. At this time, source information (type: extension, tele-
phone number 102, name B) 1s stored in the column 301 as
shown 1n FIG. 8 of the connection request table, destination
information (type: holding sound source 1, no telephone
number, no name) 1s stored 1n the column 302, and a connec-
tion direction (inverted direction) 1s stored in the column 303.
With respect to the connection direction, a forward direction
1s a direction extending from the source to the destination, and
the inverted direction 1s a direction extending from the desti-
nation to the source.

When the exchange apparatus 111 receives the “connec-
tion request” message from the terminal 101, the exchange
apparatus 111 compares the connection request table
included in the “connection request” message with the cur-
rent connection information table, decides that the requested
connection process can be executed, and executes the con-
nection process. More specifically, the reproducing device
107 and the terminal 102 are connected to each other, and
holding sound data 1s transmitted from the storage device 110
to the reproducing device 107. In this manner, holding sound
1s output from the terminal 102. Thereafter, a present current
connection information table 1s replaced by the copy of the
connection request table included 1n the “connection request™
message recerved from the terminal 101, and the “connection
table updating notice” message including the replaced current
connection information table 1s transmitted to the terminals
101 and 102. When the terminal 101 recerves the “connection
table updating notice” message, the terminal 101 updates the
screen as shown 1n FIG. 11 1nto a screen as shown in FIG. 12.
On the screen as shown 1n FIG. 12, the terminal 102 1s dis-
played as the 1con 413 representing a holding terminal.

Next, the user A drags and drops the icon 401 representing
an outside terminal (type: outside line, telephone number Y,
name 7.) to the icon 406 representing a destination terminal by
the mouse on the screen of the terminal 101 to perform an
outside-line outgoing operation. The termunal 101, then,
updates the screen as shown in FIG. 12 1nto a screen as shown
in FIG. 13, and transmits a “connection request” message
including a connection request table having source informa-
tion (type: extension, telephone number 101, name A) 1n the
column 301, destination information (type: outside line, tele-
phone number Y, name Y) in the column 302, and a connec-
tion direction (both directions) in the column 303 to the
exchange apparatus 111. On the screen as shown in FI1G. 13,
a unidirectional dotted arrow extending from the icon 407
representing the self-terminal 101 to the 1con 406 represent-
ing the destination terminal (outside terminal) 1s displayed.

The exchange apparatus 111 which receives the “connec-
tion request” message refers to the current connection nfor-
mation table to check whether the destination of the terminal
101 1s empty or not. The current connection information table
shows that the terminal 102 and the reproducing device 107 of
the exchange apparatus 111 are connected to each other.
However, the current connection information table does not
show that the terminal 102 1s connected to any terminal and
the exchange apparatus 111. For this reason, the exchange
apparatus 111 decides that a signal can be generated from the
terminal 101, captures the outside line .12, and dials the
telephone number Y to perform an outside-line outgoing
operation. When the outside line responds, the connection
process between the outside line 12 and the terminal 101 1s
executed. Thereatter, a copy of the connection request table
received from the terminal 101 1s generated as a current
connection information table, and a “connection table updat-
ing notice” message mcluding the current connection infor-
mation table 1s transmitted to the terminal 101. The terminal
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101 which receives the “connection table updating notice”
message updates the screen as shown 1n FIG. 13 1nto a screen
as shown in FIG. 14. On the screen as in FIG. 14, a bidirec-
tional arrow 1s displayed between the 1con 407 representing
the self-terminal 101 and the 1con 406 representing the des-
tination terminal (outside terminal).

Thereatter, the user A drags and drops the icon 413 repre-
senting the holding terminal 102 to the icon 406 representing
an outside destination communicating with the self-terminal
101 by the mouse on the screen of the terminal 101. The
terminal 101, then, decides this operation as a transfer opera-
tion to transmit a “connection request” message including a
connection request table having source information (type:
extension, telephone number 102, name B) in the column
301, destination information (type: outside line, telephone
number Y, name 7) 1n the column 302, and a connection
direction (both directions) 1n the column 303 to the exchange
apparatus 111. The exchange apparatus 111 which receives
the “connection request” message compares the message
with the current connection table to detect a difference ther-
ebetween. As a result, the terminal 101 1s disconnected from
the outside line [.12, and the terminal 102 1s connected to the
outside line [.12. Thereafter, the current connection table 1s
updated, and a “connection table updating notice” message
including the updated current connection table 1s transmaitted
to the terminals 101 and 102. The terminal 101 which receives
the “connection table updating notice” message updates the
screen as shown 1n FIG. 14 into a screen as shown 1n FI1G. 15.
On the screen 1in FIG. 15, since the terminal 102 and the
outside terminal do not communicate with the terminal 101 at
the present, an arrow connecting the terminal 101 and the
terminal 102 and an arrow connecting the terminal 101 and
the outside terminal are not displayed.

Next, a change 1n connection direction during a telephone
call will be described below. It 1s assumed that the connection
direction 1s sequentially changed into both directions, a for-
ward direction, a backward direction, and muting while the
terminal 101 and the terminal 102 are commumicating with
cach other.

It 1s assumed that the terminal 101 and the terminal 102
have bidirectionally communicated with each other. At this
time, the screen of the terminal 101 1s as shown in F1G. 16. On
the screen as shown 1n FIG. 16, a bidirectional arrow 1s
displayed between the 1con 407 representing the terminal 101
and the 1con 405 representing the terminal 102.

Here, the bidirectional arrow between the 1con 407 repre-
senting the terminal 101 and the 1con representing the termi-
nal 102 1s clicked by the user A by using a mouse. At this time,
the terminal 101 recognizes this operation as a connection
direction change operation and transmits a “connection
request” message mcluding a connection request table having
source 1nformation (type: extension, telephone number 101,
name A) in the column 301, destination information (type:
extension, telephone number 102, name B) in the column
302, and a connection direction (forward direction) in the
column 303 to the exchange apparatus 111. When the
exchange apparatus 111 recerves the “connection request”
message, the exchange apparatus 111 compares the connec-
tion request table included 1n the “connection request” mes-
sage with a current connection table to detect a difference
therebetween. As a result, the connection direction between
the terminal 101 and the terminal 102 1s changed from both
directions into a forward direction. When the connection
direction 1s changed into the forward direction, although
voice at the terminal 102 1s transmitted to the terminal 101,
voice at the terminal 101 1s not transmitted to the terminal
102. The exchange apparatus 111 updates the current connec-
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tion table to reflect the contents of the change and then trans-
mits the “connection table updating notice” message includ-
ing the updated current connection table to the terminal 101
and the terminal 102. When the terminal 101 receives the
“connection table updating notice” message, the screen of the
terminal 101 as shown 1n FIG. 16 1s updated into a screen as
shown 1n FIG. 17. On the screen in FIG. 17, a unidirectional
solid arrow extending from the i1con 407 representing the
terminal 101 to the icon 405 representing the terminal 102 1s
displayed.

The same processes as described above are performed each
time the arrow between the 1con 407 representing the terminal
101 and the 1con 405 representing the terminal 102 1s clicked
on the terminal 101. The screen of the terminal 101 1s changed
into a screen as shown 1n FIG. 18 (backward direction) or a
screen as shown 1 FIG. 19 (muting). When the connection
direction 1s setto be the backward direction, although voice at
the terminal 101 1s transmitted to the terminal 102, voice at
the terminal 102 1s not transmitted to the terminal 101. When
the connection direction 1s set to be mute, the voice at the
terminal 101 1s not transmitted to the terminal 102, and the
voice at the terminal 102 1s not transmitted to the terminal
101, too.

Next, a case in which an incoming call 1s transferred to the
recording device 108 will be described below. A call gener-
ated from the terminal 102 1s recetved by the terminal 101,
and the terminal 101 transfers the call to the recording device
108.

First, a “connection request” message which requests con-
nection between the terminal 102 and the terminal 101 1s
transmitted from the terminal 102 to the exchange apparatus
111. When the exchange apparatus 111 recerves the “connec-
tion request” message, the exchange apparatus 111 transmits
a message representing that the terminal 101 1s called by the
terminal 102 to the terminal 101. When the terminal 101
receives the message representing that the terminal 101 1s
called by the terminal 102, the terminal 101 updates the
screen 1nto a screen as shown in FIG. 20 and notifies the user
A that an mncoming call generated from the terminal 102 1s
recetved. On the screen 1n FIG. 20, a unidirectional dotted
arrow extending from the icon 409 representing the terminal
102 to the1con 407 representing the terminal 101 1s displayed.

The user A cannot respond to the call request from the
terminal 102 at present and intends to listen to only an essen-
tial point drags afterward. The user A drops the 1con 409
representing the terminal 102 to the icon 417 representing the
terminal 101 by using the mouse on the terminal 101. Alter-
natively, the user A may drag or drop the icon 409 represent-
ing the terminal 102 to the 1con 416 representing the record-
ing device 108 by using the mouse on the terminal 101. The
terminal 101 transmits a “connection request” message
including a connection request table having source informa-
tion (type: extension, telephone number 102, name B) 1n the
column 301, destination information (type: recording device
1, no telephone number, no name) 1n the column 302, and a
connection direction (forward direction) in the column 303 to
the exchange apparatus 111. When the exchange apparatus
111 recerves the “connection request” message, the exchange
apparatus 111 decides that an incoming request from the
terminal 102 to the terminal 101 1s rejected to establish con-
nection depending on the connection request message sent
from the terminal 101. More specifically, the terminal 102 1s
connected to the recording device 108. In this manner, voice
from the terminal 102 1s stored in the storage device 110
through the recording device 108. Upon completion of
recording, the exchange apparatus 111 updates the current
connection information table and transmits a “connection
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table updating notice” message including the updated current
connection information table to the terminals 101 and 102.
When the terminal 101 receives the “connection table updat-
ing notice” message, the terminal 101 updates the screen as
shown 1 FIG. 20 into a screen as shown 1in FIG. 21. On the
screen shown 1n FIG. 21, the recording terminal 417 1s high-
lighted.

Next, a case 1n which telephone call recording 1s performed
will be described below. The telephone conversation record-
ing 1s to record voices of telephone conversation during a
telephone call. In this case, a case 1n which telephone conver-
sation between the terminal 101 and the terminal 102 1s
recorded by the terminal 101 will be exemplified.

It 1s assumed that the terminal 101 and the terminal 102 are
set 1n a telephone call state. At this time, the screen of the
terminal 101 1s as shown 1n FIG. 22. On the screen 1n FI1G. 22,
a bidirectional solid arrow 1s displayed between the 1con 407
representing the terminal 101 and the icon 403 representing
the terminal 102.

The user A drags and drops the icon 414 representing the
recording device 108 to the 1con 403 representing the terminal
102 by the mouse on the terminal 101. The terminal 101, then,
transmits a “connection request” message including: a first
connection request table having source information (type:
extension, telephone number 101, name A) in the column
301, destination information (type: extension, telephone
number 102, name B) 1n the column 302, and a connection
direction (both directions) 1n the column 303; a second con-
nection request table having source information (type: exten-
s1on, telephone number 101, name A) 1n the column 301,
destination information (type: recording device 1, no tele-
phone number, no name) in the column 302, and a connection
direction (forward direction) 1n the column 303; and a third
connection request table having source information (type:
extension, telephone number 102, name B) in the column
301, destination iformation (type: recording device 1, no
telephone number, no name) 1n the column 302, and a con-
nection direction (forward direction) 1n the column 303 to the
exchange apparatus 111.

When the exchange apparatus 111 receives the “connec-
tion request” message, the exchange apparatus 111 compares
the three connection request tables included 1n the “connec-
tion request” massage with the current connection table to
detect diflerences therebetween. The exchange apparatus 111
connects the terminal 101 and the recording device 108 to
cach other and connects the terminal 102 and the recording
device 108 to each other. The terminal 101 and the terminal
102 have already been connected to each other. With these
connections, telephone conversation between the terminal
101 and the terminal 102 1s recorded on the storage device
110 by using the recording device 108. Thereatfter, the current
connection table 1s updated to retlect the contents of the three
connection request tables and transmits a “connection table
updating notice” message having the updated connection
request tables to the terminals 101 and 102. When the termi-
nal 101 receives the “connection table updating notice™ mes-
sage, the terminal 101 changes the screen into a screen as
shown 1n FIG. 23. Recording 1s performed while the screen in
FIG. 23 1s displayed.

The exchange apparatus which handles voices and holding
sounds has been described 1n the above embodiment. How-
ever, the present invention may be applied to an exchange
apparatus which handles still 1images, moving images, or
pieces ol music 1 place of the above exchange apparatus. In
this case, data flowing between a terminal or the exchange
apparatus and a terminal are not voice data, but are data of still
images, moving images, or pieces of music.
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In the embodiment described above, although only a con-
nection state related to a seli-terminal 1s displayed on the
screen of the self-terminal, the connection states of all the
terminals managed by the exchange apparatus 111 may be
displayed. In this case, on the screen of the exchange appa- 5
ratus 111, sets of1cons 405 to 407 are displayed to the number
of terminals managed by the exchange apparatus.

In addition, a certain terminal may be used as a manage-
ment terminal, and not only “connection table updating
notice” messages related to the management terminal butalso 10
“connection table updating notice” messages related to ter-
minals different from the management terminal may be trans-
mitted to the management terminal, and the same screen as
that of the exchange apparatus may be displayed on the man-
agement terminal. 15

The same screen as that of the exchange apparatus may be
arranged on each terminal, so that a user can recognize
whether a destination terminal 1s busy or not before calling
the destination terminal.

In the embodiment, the “connection table updating notice” 20
messages are transmitted to respective terminals. However,
the contents of the “connection table updating notice” mes-
sages simultancously transmitted to different terminals are
equal to each other. If a group of a terminal which recerves the
“connection table updating notice” message 1s set in advance, 25
then one “connection table updating notice” message 1s
flowed 1nto the extension line .21, and only terminals belong-
ing to the group may read the message. Furthermore, when
users listen to the same melody through a plurality of termi-
nals, only one melody may be flowed into the extension line 30
[.21 to cause the plurality of terminals to pick up the melody.
For this reason, the delay due to congestion of lines caused by
flowing the same messages, the same voices, or the same
pieces of music on the extension line L21 1s prevented. In
addition, the delay of data preparation due to overload for the 35
exchange apparatus to generate the same messages, the same
voices, and the same pieces of music can be prevented.

In the above embodiment, although drag and drop per-
formed by a mouse are used as an operation method, any
operation method which designates a source icon to be 40
dragged and a destination icon on which the source 1con 1s to
be dropped may be used. For example, an operation method in
which the source 1con and an the destination 1con are clicked
by a mouse 1s used, or a touch panel may be used in place of
the mouse. 45

In the above embodiment, an effect obtained when the first
icon 1s dragged and dropped to the second i1con may be
obtained when the second 1con 1s dragged and dropped to the
first 1con.

In the above embodiment, only the threeicons, 1.e.,the icon 50
407 representing the seli-terminal and the 1icons 405 and 406
representing the destination terminals 1n a telephone call are
displayed. In this display, only a connection state among a
maximum of three persons can displayed. However, when
icons representing destination terminals 1n a telephone call 55
are ncreased 1n number, a connection state among four or
more persons can also be displayed. The numbers of destina-
tions, call originating terminals, recording terminals, and
holding terminals for holding sound may be increased
depending on the specifications of exchange apparatuses. 60

In the above embodiment, although only the single 1con
411 1s used as an 1con representing a holding sound source, a
plurality of icons representing holding sound sources may be
displayed. In this case, sets oficons 411, 412, and 413 may be
arranged 1n respective windows. In this connection, the dif- 65
terent sets may use holding sounds having different melodies,
respectively. In order to realize this, a plurality of melody files
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should be stored 1n the storage device 110, and the melody
files to be reproduced are changed depending on the selected
set. In addition, melody files may be changed by uploading a
melody file from a terminal. In this case, a pop-up menu for
uploading a file 1s displayed by an operation performed by
right-clicking the icon 411 representing the holding sound
source by the mouse to make 1t possible to select one of
melody files held by a terminal, and the selected file may be

transmitted from the storage device 211 of the terminal to the
storage device 110 of the exchange apparatus.

In the above embodiment, connection between the sell-
terminal and the holding sound source 1s not described. How-
ever, the exchange apparatus may have the following func-
tion. That 1s, for example, the selif-terminal and the holding
sound source are connected to each other by dragging and
dropping the 1con 411 representing the holding sound source
to the 1icon 407 representing the seli-terminal, so that a user
casily listens a holding melody through the self-terminal.

In the above embodiment, a telephone conference call 1s
not described. However, for example, when the icon 401
representing a registered destination 1s dragged and dropped
to the icon 405 representing a destination terminal, and the
icon 402 representing another registered destinations 1is
dragged and dropped to the 1con 406 representing another
destination terminal, so that a telephone conference 1is
enabled.

In the above embodiment, only cases 1n which a connection
request of the terminal 101 1s accepted by any other terminals
1s described. However, a connection request accepted by the
terminals may be restricted. In this case, connection authori-
ties for the terminals are set to the storage device 110 of the
exchange apparatus 111 in advance. When the exchange
apparatus 111 receives a “connection request” message, the
exchange apparatus 111 decides whether a destination will
accept the connection request from the source or not with
reference to the storage device 101. If the destination refuses
the “connection request™, the exchange apparatus 111 trans-
mits a “request rejection” message to the source which has
transmitted the “connection request” message without per-
forming a connection process.

In the above embodiment, a function of listening to the
contents of voice message through a self-terminal in real time
while a partner terminal which originated a call records the
voice message on an answerphone recording device 1s not
described. However, this function can be realized by any one
of the following two methods. The first method 1s as follows.
When the 1cons 408, 409, or 410 representing the terminal
calling the self-terminal 1s dragged and dropped to the icon
403 representing a destination terminal, and when the icon
414 or 416 representing a recording device 1s dragged and
dropped to the 1con 406 representing another destination ter-
minal, the calling terminal and the self-terminal are con-
nected to each other 1n a direction from the calling terminal
and the self-terminal, and the seli-terminal and the recording
device are connected to each other 1n a direction from the
self-terminal to the recording device. The second method 1s as
follows. When the 1cons 408, 409, or 410 representing the
terminal calling the self-terminal 1s dragged and dropped to
the 1con 405 representing a destination terminal, and when the
icon 414 or 416 representing a recording device 1s dragged
and dropped to the 1con 4035 representing another destination
terminal, the calling terminal and the self-terminal are con-
nected to each other 1n a direction from the calling terminal
and the self-terminal, and the seli-terminal and the recording
device are connected to each other 1n a direction from the
seli-terminal to the recording device.
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According to the present invention, a change in connection
and the like can be executed by an integrated and ntuitive
operation, the trouble of learning operation methods by read-
ing manuals for respective functions can be eliminated, and
erroneous operations can be prevented.

According to the present invention, all the connections and
incoming states for a self-terminal are visually displayed to
make 1t possible that a user recognizes the connections and
incoming states state at a glance and to make 1t easier to
perform an operation of responding to important incoming,
with prionty. In addition, when connection states of other
terminals are displayed on a screen, 1t can be recognized
whether a destination terminal 1s busy or not before an out-
going operation 1s performed, and useless outgoing opera-
tions can be reduced.

According to the present invention, since even a “‘connec-
tion change request” 1s sent for connection which i1s not
related to a seli-terminal to make it possible to change the
connection, and a “connection table updating notice” can be
sent to any terminal from an exchange apparatus with respect
to a connection state, even an unrelated terminal can recog-
nize connection states of other apparatuses. Thus, an entire
connection state can be recognized by a management termi-
nal and the like, and hindrance or illegal use of terminals can
be early detected.

What 1s claimed 1s:

1. An exchange system comprising:

display means for displaying 1cons of various terminals on
screens of terminals;

detection means for detecting association between the
icons performed on the screens of the terminals; and

control means for controlling connection and disconnec-
tion between the terminals and/or connection and dis-
connection between an exchange apparatus and the ter-
minal depending on the contents of the association
between the 1cons performed on the screens of the ter-
minals detected by said detection means,

wherein the control means comprises means for transmit-
ting a connection request message mncluding a connec-
tion request table from the terminals to the exchange
apparatus,

wherein the exchange apparatus comprises means for
updating the contents of a current connection informa-
tion table, on the basis of the contents of the connection
request table included 1n the connection request message
recerved from the terminals and the contents of the cur-
rent connection information table.

2. The exchange system according to claim 1, further com-

prising:

means for displaying an icon of a destination terminal and
an 1con ol a registered terminal on the screens of the
terminals;

means for detecting that an association operation between
the 1con of the destination terminal and the 1con of the
registered terminal serving as a second terminal 1s per-
formed on the screen of a first terminal; and

means for generating a call from the first terminal to the
second terminal when the association operation between
the 1con of the destination terminal and the 1con of the
registered terminal serving as the second terminal 1s
detected.

3. The exchange system according to claim 1, further com-

prising;:

means for displaying an 1con of a destination terminal and
an icon of a call originating terminal on the screens of the
terminals;
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means for activating the icon of the call originating termi-
nal displayed on the screen of the destination terminal
serving as a second terminal when a call sent from the
call onnginating terminal serving as a first terminal to the
second terminal 1s generated;

means for detecting that an association operation between
the 1con of the destination terminal and the icon of the

call originating terminal 1s performed on the screen of
the second terminal; and

means for establishing connection between the first termi-
nal and the second terminal when the association opera-
tion between the icon of the destination terminal and the
icon of the call originating terminal 1s detected on the
screen of the second terminal.

4. The exchange system according to claim 1, further com-
prising;:
means for displaying an icon of a destination terminal and

an 1con of a holding terminal on the screens of the
terminals;

means for detecting that an association operation between
the 1con of the destination terminal and the i1con of the
holding terminal 1s performed on a screen of a certain
terminal; and

means for setting the certain terminal in a telephone call
holding state when the association operation between
the 1con of the destination terminal and the 1con of the
holding terminal 1s detected on the screen of the certain
terminal.

5. The exchange system according to claim 4, wherein the
icon of the holding terminal 1s increased to a plurality of icons
of the holding terminals, and a melody used i1n the holding
state 1s changed depending on the 1con of the holding terminal
associated with the icon of the destination termainal.

6. The exchange system according to claim 1, further com-
prising:
means for displaying an 1con of a destination terminal and

an 1con ol a holding terminal on the screens of the
terminals;

means for detecting that an association operation between
the 1con of the destination terminal and the icon of the
holding terminal 1s performed on a screen of a certain
terminal; and

means for connecting the holding destination terminal and
the destination terminal which 1s communicating with
the certaimn terminal when the association operation
between the 1con of the destination terminal and the icon
of the holding terminal 1s detected on the screen of the
certain terminal.

7. The exchange system according to claim 1, further com-
prising:
means for displaying an 1icon of a destination terminal, an
icon of a self-terminal, and a graphic connecting the 1con
of the destination terminal and the icon of the seli-
terminal on the screens of the terminals;

means for detecting that the graphic 1s operated on a screen
of a certain terminal; and

means for switching a telephone call direction between the
certain terminal and the destination terminal with which
the certain terminal communicates when the graphic 1s
operated on the screen of the certain terminal.

8. The exchange system according to claim 1, further com-
prising means for displaying an icon of a call originating
terminal and an icon of a recording terminal on the screens of
the terminals;
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means for detecting that an association operation between
the 1con of the call originating terminal and the 1con of
the recording terminal 1s performed on a screen of a
certain terminal; and

means for recording voice from the call originating termi- 5
nal when the association operation between the 1con of
the call originating terminal and the icon of the record-

ing terminal 1s detected on the screen of the certain
terminal.

9. The exchange system according to claim 1, further com-
prising means for displaying an icon of a call originating
terminal and an 1con of a recording device on the screens of
the terminals;

10

means for detecting that an association operation between
the 1con of the call originating terminal and the 1con of
the recording device 1s performed on a screen of a certain
terminal; and

15

means for recording voice from the call originating termai-
nal when the association operation between the 1con of
the call originating terminal and the icon of the record-
ing device 1s detected on the screen of the certain termi-
nal.

20

10. The exchange system according to claim 1, further
comprising: 55
means for displaying an icon of a destination terminal and

an 1con of a recording device on the screens of the

terminals;

means for detecting that an association operation between
the 1icon of the destination terminal and the 1con of the
recording device 1s performed on a screen of a certain
terminal; and

30

means for recording voice ol telephone conversation
between the certain terminal and the destination termi-
nal with which the certain terminal communicates when
the association operation between the 1con of the desti-
nation terminal and the 1con of the recording device 1s
detected on the screen of the certain terminal.

35

11. The exchange system according to claim 1, wherein the
connection request table included 1n the connection request
message contains source mformation, destination informa-
tion, and a connection direction depending on the contents of
the association detected by the detection means.

40

12. The exchange system according to claim 1, wherein the
exchange apparatus further comprises means for transmitting
a connection table updating notice message including the
updated connection information table to a related terminal.

45

13. The exchange system according to claim 12, wherein
cach of the terminals comprises means for updating a display
of the screen on the basis of the connection information table
included in the connection table updating notice message
received from the exchange apparatus.

50

14. The exchange system according to claim 1, wherein,
when a plurality of terminals receive data of the same con-
tents from the exchange apparatus, only a piece of data 1s
transmitted from the exchange apparatus to an extension line.

55

15. An exchange method comprising:

displaying 1cons of various terminals on screens of termi-

60
nals;

detecting association between the icons performed on the
screens of the terminals; and

controlling connection and disconnection between the ter-
minals and/or connection and disconnection between an
exchange apparatus and the terminal depending on the
contents of the association,

65
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wherein controlling connection and disconnection com-
prises fransmitting a connection request message
including a connection request table from the terminals
to the exchange apparatus,
wherein the exchange apparatus comprises updating the
contents of a current connection infonnation table, on
the basis of the contents of the connection request table
included in the connection request message recerved
from the terminals and the contents of the current con-
nection information table.
16. The exchange method according to claim 13, further
comprising;
displaying an 1con of a destination terminal and an icon of
a registered terminal on the screens of the terminals;

detecting that an association operation between the 1con of
the destination terminal and the icon of the registered
terminal serving as a second terminal 1s performed on
the screen of a first terminal; and

generating a call from the first terminal to the second ter-

minal when the association operation between the 1con
of the destination terminal and the 1con of the registered
terminal serving as the second terminal 1s detected on
the screen of the first terminal.

17. The exchange method according to claim 135, further
comprising;

displaying an 1con of a destination terminal and an icon of

a call orniginating terminal on the screens of the termi-
nals;

activating the icon of the call onginating terminal dis-

played on the screen of the destination terminal serving
as a second terminal when a call sent from the call
originating terminal serving as a first terminal to the
second terminal 1s generated;

detecting that an association operation between the 1con of

the destination terminal and the icon of the call originat-
ing terminal 1s performed on the screen of the second
terminal; and
establishing connection between the first terminal and the
second terminal when the association operation between
the 1con of the destination terminal and the 1con of the
call originating terminal 1s detected on the screen of the
second terminal.
18. The exchange method according to claim 15, further
comprising:
displaying an 1con of a destination terminal and an 1con of
a holding terminal on the screens of the terminals;

detecting that an association operation between the 1con of
the destination terminal and the i1con of the holding
terminal 1s performed on a screen of a certain terminal;
and

setting the certain terminal 1n a telephone call holding state

when the association operation between the 1con of the
destination terminal and the 1con of the holding terminal
1s detected on the screen of the certain terminal.
19. The exchange method according to claim 18, wherein
the 1con of the holding terminal 1s increased to a plurality of
icons of the holding terminals, and a melody used in the
holding state 1s changed depending on the 1con of the holding
terminal associated with the icon of the destination terminal.
20. The exchange method according to claim 15, further
comprising;
displaying an 1con of a destination terminal and an 1con of
a holding terminal on the screens of the terminals;

detecting that an association operation between the 1con of
the destination terminal and the i1con of the holding
terminal 1s performed on a screen of a certain terminal;
and
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connecting the holding destination terminal and the desti-
nation terminal which 1s communicating with the certain
terminal when the association operation between the
icon of the destination terminal and the 1con of the hold-
ing terminal 1s detected on the screen of the certain
terminal.

21. The exchange method according to claim 15, further
comprising;

displaying an icon of a destination terminal, an icon of a

self-terminal, and a graphic connecting the 1con of the
destination terminal and the 1con of the self-terminal on
the screens of the terminals;

detecting that the graphic 1s operated on a screen of a

certain terminal; and

switching a telephone call direction between the certain

terminal and the destination terminal with which the
certain terminal communicates when the graphic 1is
operated on the screen of the certain terminal.
22. The exchange method according to claim 15, further
comprising;
displaying an icon of a call originating terminal and an 1con
of a recording terminal on the screens of the terminals;

detecting that an association operation between the 1con of
the call originating terminal and the icon of the record-
ing terminal 1s performed on a screen of a certain termi-
nal; and

recording voice from the call originating terminal when the

association operation between the 1con of the call origi-
nating terminal and the 1con of the recording terminal 1s
detected on the screen of the certain terminal.
23. The exchange method according to claim 15, further
comprising;
displaying an icon of a call originating terminal and an 1con
of a recording device on the screens of the terminals;

detecting that an association operation between the 1con of
the call originating terminal and the icon of the record-
ing device 1s performed on a screen of a certain terminal;
and

recording voice from the call originating terminal when the

association operation between the 1con of the call origi-
nating terminal and the 1con of the recording device 1s
detected on the screen of the certain terminal.
24. The exchange method according to claim 135, further
comprising:
displaying an icon of a destination terminal and an icon of
a recording device on the screens of the terminals;

detecting that an association operation between the 1con of
the destination terminal and the 1con of the recording
device 1s performed on a screen of a certain terminal; and

recording voice of telephone conversation between the
certain terminal and the destination terminal with which
the certain terminal communicates when the association
operation between the 1con of the destination terminal
and the icon of the recording device 1s detected on the
screen of the certain terminal.

25. The exchange method according to claim 15, wherein
the connection request table included in the connection
request message contains source information, destination
information, and a connection direction depending on the
contents of the association by detecting association between
the 1cons.

26. The exchange method according to claim 15, wherein
the exchange apparatus further comprises transmitting a con-
nection table updating notice message including the updated
connection information table to a related terminal.

27. The exchange method according to claim 26, wherein
cach of the terminals comprises updating a display of the
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screen on the basis of the connection information table
included 1n the connection table updating notice message
received from the exchange apparatus.

28. The exchange method according to claim 15, wherein,
when a plurality of terminals receive data of the same con-
tents from the exchange apparatus, only a piece of data 1s
transmitted from the exchange apparatus to an extension line.

29. An exchange system comprising:

a liquid crystal display screen for displaying 1cons of vari-
ous terminals on screens of terminals;

an 1nput control device for detecting association between
the 1icons performed on the screens of the terminals; and

a central processing unit for controlling connection and
disconnection between the terminals and/or connection
and disconnection between a telephone exchange and
the terminal depending on the contents of the association
between the 1cons performed on the screens of the ter-
minals detected by said input control device,

wherein the central processing unit transmits a connection
request message including a connection request table
from the terminals to the telephone exchange,

wherein the telephone exchange updates the contents of a
current connection information table, on the basis of the
contents of the connection request table included 1n the
connection request message recerved from the terminals
and the contents of the current connection information
table.

30. An exchange system comprising:

a management terminal;

a display that displays icons of a plurality of terminals on a
screen of the management terminal;

a detection circuit that detects association between the
icons performed on the screen of the management ter-
minal, wherein a management terminal 1con of the man-
agement terminal displayed on the screen of the man-
agement terminal 1s 1n a communication-ready state by
detfault; and

a control circuit that controls connection and disconnection
between the plurality of the terminals depending on the
contents of the association between the icons performed
on the screen of the management terminal detected by
the detection circuait.

31. An exchange system comprising:

display means for displaying icons of a plurality of termi-
nals on screens of the plurality of the terminals and
displaying a call originating state, a call-1n state, and a
connection state by using the icons;

detection means for detecting association between the
icons performed on the screens of the plurality of the
terminals; and

control means for controlling connection and disconnec-
tion between the plurality of the terminals and/or con-
nection and disconnection between an exchange appa-
ratus and a terminal among the plurality of terminals
depending on the contents of the association,

wherein the control means comprises:

means for transmitting a connection request message
including a connection request table having connection
source information, connection destination information,
and a connection direction depending on the contents of
the association detected by the detection means from the
plurality of the terminals the 1cons of which are associ-
ated with each other to the exchange apparatus;

means for comparing the connection request table trans-
mitted to the exchange apparatus with one or more
present connection imnformation table managed by the
exchange apparatus and having the connection source
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information, the connection destination information,
and the connection direction;

means for performing a connection process on the basis of
a result of at least the comparison;

means for updating the present connection mformation
table, reflecting the connection process; and

means for transmitting a connection table updating notifi-
cation message having a table having the connection
source information, the connection destination informa-
tion, and the connection direction which reflect the
updating of the present connection information table
from the exchange apparatus to at least one terminal of
the plurality of the terminals including the terminals the
icons of which are associated with each other,

wherein display means of the plurality of the terminals the
icons of which are associated with each other update the
displays on the basis of the association,

wherein the display means of at least one terminal among
the plurality of the terminals including the terminals the
icons of which are associated with each other, the termi-
nal recerving the connection table updating notification
message from the exchange apparatus, updates the dis-
play means on the basis of the connection table updating
notification message, and

wherein the connection direction 1s any one of both direc-
tions, a forward direction, a backward direction, and
mute depending on a connection relationship.

32. An exchange method comprising;:

displaying icons of a plurality of terminals on screens of
plurality of the terminals and displaying a call originat-
ing state, a call-in state, and a connection state by using
the 1cons;

detecting association between the icons performed on the
screens of the plurality of the terminals; and

controlling connection and disconnection between the plu-
rality of the terminals and/or connection and disconnec-
tion between an exchange apparatus and a terminal
among the plurality of the terminals depending on the
contents of the association,

wherein the controlling the connection and the disconnec-
tion comprises:
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transmitting a connection request message including a con-

nection request table having connection source informa-
tion, connection destination information, and a connec-
tion direction depending on the contents of the
association detected by the detecting the association
from the plurality of the terminals the icons of which are
associated with each other to the exchange apparatus;

comparing the connection request table transmitted to the
exchange apparatus with one or more present connec-
tion information table managed by the exchange appa-
ratus and having the connection source information, the
connection destination information, and the connection
direction;

performing a connection process on the basis of a result of
at least the comparison;

updating the present connection information table, reflect-
ing the connection process; and

transmitting a connection table updating notification mes-
sage having a table having the connection source infor-
mation, the connection destination information, and the
connection direction which reflect the updating of the
present connection information table from the exchange
apparatus to at least one terminal among the plurality of
the terminals including the terminals the 1cons of which
are associated with each other,

wherein display means of the plurality of the terminals the
icons of which are associated with each other update the
displays on the basis of the association,

wherein the display means of at least one terminal among
the plurality of the terminals including the terminals the
icons of which are associated with each other, the termi-
nal recerving the connection table updating notification
message from the exchange apparatus, updates the dis-
play means on the basis of the connection table updating
notification message, and

wherein the connection direction 1s any one of both direc-
tions, a forward direction, a backward direction, and
mute depending on a connection relationship.
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